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(54) COATED CARBON MATERIAL. MANUFACTURE THEREOF AND LITHIUM SECONDARY 
BATTERY USING THE MATERIAL 

(57)Abstract: . , 

PROBLEM TO BE SOLVED: To increase cell capacity per weight and per volume as a carbon 
material for lithium battery by coating a part or all of the carbon material to be a core material 
for which a chamfering treatment is performed with a carbon material for coating formation. 
SOLUTION- In the manufacturing of a coated carbon material, a chamfering treatment for a 
carbon material to be a core material is performed. As a carbon material to be used, particulate 
natural graphite and artificial graphite are preferable, and graphite with high crystalline property 
is preferable For the chamfering treatment, it is especially preferable that a mecnanofusion 
method be performed. The carbon material for which the chamfering treatment is performed I is 
impregnated into heavy oil of a coal system and a petroleum system such as tar and pitch. After 
heavy oil is separated, the carbon material is washed by organic solvent and the carbon material 
coated with pitch is obtained. This coated carbon material is carbonized by baking it at about 
600 to 2 000° C or is graphitized by baking at about 2.000 to 3.000 C. The baking is performed 
in a reducing atmosphere and in a nonoxidizing atmosphere or in an inert gas air current. 
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(DT% Mt1iy^«ailMBO*«Jt«, 0.062T-fe5„ 
fi enfcBtftfcf » ^»^HS8t0i:b^ffiffl, KltSfe«fct>- 

*»ffSBSO|g*» SWtWttlKa 1~150 M mtC^ff«- 

[0 0 8 7] C©K<ttT'>^«ffilSS}*ffifflLT, ftffi 
<0 *fWIU S^ffiS^iffJSLfco ^0*Sm^tMB*2tc 

[0 0 8 8] Sjfc, LT1mold|- 3 cDLiCI04^ 
SP^-a-fex^L/i/*-^- h fc^x?-;I/*-#*- h 

To 

[0 0 8 9] *fl:t;'y^»«JIMa*«fflLT, 

fe 0 ; e©?t»m ! t#iii | J^^ ; Sr^fe*3«i:^-ro 

JO [0 0 9 0] *S6fi»J3 
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torr©K^T1000-CT*1^fK (#??£JIg50°C/hr) «A 
fi«(i, 48.2gT'feo/-c<DT% ^O^Sittt, 0.067T-& 

nmm&vnmwfifflmcD&m, zmt^mco. i~iso 

[009 1] COKaEK<t^y^»HHMB%fflv^TftS 
[0 0 9 2] $fc, m^tLT1moldnr 3 <OLiCI04^jg 

•To 

[0 0 9 3] Hffl0>J4 

nissM 1 1 mmic lxw e nfc«« e -y 9-ttHMQsoi 

*Sfg#BM+280O^TMf$F B ^MU IHBffcLfc. » 

snfcjRiBfttr-y ^tesmacoastt, 47. AgT&itz 

[0 0 9 4] COIiSft^'vfSII&^ffilLT, ft 
[0 0 9 5] m^i:LT1moldnr 3 cOLiCI04*rg 

(i:i> *si^t, mm-'Xnmttim 

[0 0 9 6] 51880115 

rt/kf-y^ (*yi> hu-x, h;i>x>;R8#30 

%) 20gt^500mlcO-fe/^Wl/7^7.3tAn> 200T, « 

ffT*2^fH88}$?g-&L, mm^'y^mm^mtco m 
&tiftmm\£yf-wauii^<owmitit. 0. 286T'&3„ 
[0097] m %ntcmk\zv*wmms&*wftit¥io 
c < a^s?a^i2oo"CT'i mm (sisaigsot/hr) 

■C«J*U mitLtc «W»T«, K^^OtiJLfci: 
0.5gT'feofc<DT% *<JD«BIJttt, 0. 106T*3dS o f#5 

Hi£fii3J:tfRffiS:^ 1 icahs-t^To 
[0 0 9 8] C©&{fce^«HJR»*ffl^Tft«*fls 

"To 

[0 0 9 9] Sfc, mft?fStUT1moldnr 3 <DLiCI04«:ig 
fi?£-tirfrx^U;y*-#*- h i:->'X^;b*-d-:^- h 
iOS*8« (1:1) Srffl^T, 3Mc*Z12WBifi*fHH 



(8) iRfP 2 0 0 0 - 3 7 0 8 

74 

[0 10 0] mMM6 

g, & £> 1; a6-^o 1 U fc©;i'b£80 , cc9 ^ ->i * 
-;l/tf-y^ U>Trg»M^-X, b;l/x:y;=Fjg# 
30%) 20g*5 J; XS 5 — ;U 4*r450g;&500ni I cQ-fe / < Iwl/ 7 7 X 
ntcAn. 200T:, lOtorrO^T^SLAco 

[0 l 0 1] ff'&nfctry^-»B«MBOJt36^l, *Jt 
/o S*3=k tfRfl^r^ 1 fcfif^T^fo C CD -y ^SHiS 

■Jttt, 0.066T-&3 o 
[0 10 2] C£Dtf-y^mH& l 50g^^|?Hm*120 

nfcggfkkf >y fSIMOlitt< 47. 7gT*$. ofcCO 

StlfcMtVf -y ^®aHg}£0ita®«, JHlttti3J:tfR 
il^^ 1 (CtSTo 
[0 10 3] COKfte-y^SEHSJfcffl^T, 

[0 10 4] Sfcs m^i:bT1inoldnr 3 tDLiCI04^!g 

tvm&mm om) *^v>t, **sR^*»%f^« 
[0105] mmm 7 

Hfigfiaj 1 fci^aifc: L-cit e.n/-c^co^tifcA^n& v 50g 

i: S e, frCfe-vftQI ^r^S Lfc»tft^80 < C(D3-;b^- 
;Hf <y f- V b Is- X, h;l/x>^r§»30 

%) 200gt^500ml©-tr/^U-;l/^^X=i(cAn, 200X). 
JO ^JET'2NfF^ffir#!g^bs fflSie>y5 L ^M^^f/'Co 

t, mini -y^aajRiB^wfc. 

[0 10 6] t#&ttfcffiSe-y^£fflH& v ©^tfc. Jt 

coffi*^o. ixts«c t*^, .£<Dmm¥v?-immm 
(Dmmttn. o.2oir-a&So 

[0 10 7] COifSS!tr-y^MI|& v 50g*g^ilH^ 

40 t#enfcKfttf-y^»aHS}COSS«, 45.9gT*^o/c: 
COT*, K{tev?-«B«tt©ttl»ttt, 0.130T'$.5o 

*»*Wieo»iR» SWfcra*lcO. 1~150^mli:»fli^ 
[0 10 8] CO*{ttf'y^*BH5l»*«»bT, ft« 

[0 10 9] *SSCT8 

50 mmm 1 i:ra*K LTt#5,nf=ftcoisinfcA3gii& v 50g 
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A/ If** U >Tfg» hb-X, h;bx>-^»30 
50 200gt^:500ml<D-fe-'^Wl/77XrHcAn, 200^C, 

#s T2«f BBjB^a* u mm e » ^-»ajsR»*»ft 0 
[oi io] t# e>ftfcWiae y?ttUMBotft«& it 

OSSaJta, 0.274T*fc5o 

[oi i i] ccommv>y*®Lwm%i50gttmm&m9\ 

4> 1200"CT*1 mm (^SaSKTC/hr) L , SHt Lfc 0 
»6ftfcKfl:lf •y^ttaJMBOMttt, 43. SgT-fe-^fc 

<ox\ mitvyrwMm&KV&mttit. o. i66-e&s 0 
f# p»ft remit tr -y ^«a*»©i±«ffiau *jta* j: u 
SttSSlKSt. coKfttr-y?-«awi»o«t 

ft»*iWSO«l*, :5*fi:ra«E0. 1~150fimfc##* 

[oi 12] comitv-yf-timmmzwRLT. am 

[0 l l 3] S^i: bT1moldiir 3 <7)LiCI0^jg 

ws^fcx^i/:/*-**- h ks?x^i/*-**- h 
t©ig^rjg!S (i:l) *fl!^T, IMSRz:&a}fi£fHH 
Lfc„ *OftSWWttWJEttJll** 2 CfWTSfr. 

[0 114] HffifiS|9 
AigJtlB (a>ift«H TKS-44J , if£>ttSD50=2a. 1 p 
nu Sfi^^O. 1—150 pnu (1002=0.336™, Lc=110nnu La 
=105nm, ltS®ii=8.2mVg, R«=0. 23, XJtS=2.25g/ 
cm*, fr£3gjg=0.27g/cc, * >y 7^Bfi=0. 62g/cc) SrsK 
-;l/5A'(4»*(kI*«3S^tt«, rpoTEX-Sj : *I5mm 
OT7W5^-*-**«ffl) KJ:010»|IB»aLfc. 

[0 1 1 5] *aa«OAiSIMB*SEII-p«JKUfcfcC 
5, AifiJ!R»Oft*^a:<aoTt''*Cfc*TBIBSn 
/io *^«ffi*ttO. 34g/ccT f &t>, jr-yTtemtQ. 

75g/cc"Z?& o fco 

[0 116] ±ra-e»&ftfcft©mftfcAiBJ!M85Qgfc 
»6*»U«>— ^0l*l»*Lfc*{tja801C©=i— 71/*— 71/ 

tr-y^ (*y u >^rg» h u-*, F7i/x>^»»30 

%) 100gi:«r500ml©-lr J '^l/7l/7^Xr3tAfts 200t, 
*ffiT2^HB«J$iB* U ffiH fef >y 7-ttWIMB««fc. 

ita;L llffTK801CT1B»BIHJH»«fflLfc*, JtJiiL 

[0117] m 6nft««if y^««*»o»a«t, Jt 

©ffift*. C©»H^y*-«ajJMB© 
ttflUttt. 0.098T'feSo 

[0 1 18] COffiiie-y^lg|l& v 50g^^HM 




(9) &m 2000-3708 

7(5 

* 1 2oo°c t* 1 mm mr&&mso°c/hD mat u awt l fc. 

m &ftfcg?lkk! -y T-ftHMMQafiStt. 48. 4gT*& o Ac 
OT*, g?<ttf«y^MHiB<0»aJt«, 0.068T-2o-5o 
» 6 ft te«<t if y f-«WM»*ltaBffll, *Jt«fc<k r>* 
mZStUcmT. co«fl:ifyf-*«IMBOtt 

[0 119] CO«{klfy^4«WMB*«!«LT, ftS 

70 ^t"o 

[0 12 0] Sfc, m^?ffii:LT1tnoldm- 3 OLiCI04«:}g 
KStftifl/ >/*—**- htiSx-f-ilti—tf*— b 
tcom-Bi^m (1:1) Srffl^T, lt*5Rz^?«}fi*fW! 

[0121] HiSS^J 1 0 
A3gM§S50g (a >-»f*±Si TKS-44J , 4 I >L^&D50=20. 1 
/im, ifiJg^^O. 1~150/tm, d002=0. 336nm, Lc=110nm, 
La=105nm, tb^H«=8. 2m 2 /g, Rffi=0.23, j|i±«=2. 25 
g/cm 2 , *^SBfi=0.31g/cc N *-y^Ba=0.71g/cc)%^ 
20 x-y F5;K0*^a-Vf7 ^flcS^aail, TPJM-100 
SPj )tcJ:tJSagiL/'Cc 

[0 12 2] aa«OAiiJIMB*SEBT?WglLfekC 
5, A5fiMiSO#l*^*<&r3TVSCi:^B£S*ft 
fco *»'*SB*{40.31g/o'o-e*5, #v7®mt0. 

[0123] ±fBt?f# p>titzn<omnrzAnm^50gt 

If-y^ (^y U>^PM»M^-X, h7l/X>?FM^30 
%) 100gt^r500ml(D-fe7^U7l/77Xa{CAft, 200X;, 

m e. ft /efflia \> y ^sanssi spicw lt h 7i/i>-i gp^r 

r, ifisi tf -y ?mmm%i*mco 
[0124] ^#5»ft7-c!fiB^f>y9 l ^sffill^saJt, it 

©«Slt«, d.105T'fc^„ 

[0125] z^mm^-y^mm^BOg^mmnm^. 

*1200 < CT'1B#P^ mW£&m.50X:/br) m.fS. U mitLtCo 
40 »6nfcK<tVfv^»a«MBO««J±» 48.2gT*feofc 
O?, Kfte-y^-«»!MBO««Jt«, 0.072T*fe«o 

» e-ftT-c^fttf -y ^KaniBojtgffiiSf, wta* *tf 

a^Sa^OJSS, S«i:|B]«{cO. 1~l50pm{c»fli* 
[0 12 6] C<DBHt\£ •y^*fiamfe v *ffifflLT, A<S 

[0 12 7] tTc, m^i:bT1moldnr 3 «DLiCI04*jg 
SO MZ&fcJLT-ls^ti— b f:i?if-7P*-#^.- h 
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cm) *jbvt, mm-xmrnttttm 

[0 12 8] JtSfcM 1 
AJUtSS (D>-+rt±S TKS-44J , 4><i>«MID50=20. 1 /i 
m, £&& : fl)0. 1 — 150/tm, d002=0. 336nm, Lc=100nnu La 
=105nnu it*ffi«=10.8mVg, Rfil=0.23, K£fcfi=2. 25g 
/cm 2 , *^SB^=0.27g/cc, * -y :/&&=0. 62g/cc) 50g 
t & 5. U I * B£2r L fz m t^80iC OD-;W- 

X) 100g^^r500mltO-t/^Wl'77X3{CAn, 20CC, 

^Rx^mrsmnm^ u sssi e -y *-«iMMB*»fc. 
i# e nfcfflsa tr -y rmwmw mem lt > ;i/x g&* 

[0129] f§6nfc««tfy^aa*«©««it, it 

officio. 4%r*fe* c ccomm^ v?-imm8& 
o«aut«» o. io4T?fc*„ 

[0 13 0] t©«Mey*-«BHMB50g«SJR»H« 
^1200iCT'1B#^(^fgifS50 o C/hr)M^L, J^ffcL-fco 
»6nfcMttfy ^«aill»OS««, 48. 6gT-feofc 
<DT% «ftey**WMft©»»ttt, 0.078T'&£„ 

Rfl*SlK*t. Sfcx c©Mfc£>y^«f^cD& 
[0 13 1] c<DKIt;tf>y^«Mm i ^fflLr. H8i 

[0 1 3 2] mft?j«i:Urimold|- 3 <DLiCI04^ 
cog£S&(#8tJ±T-1 :l) fcfli^T, 3M0K=**tt* 



Rfffi 2000-3708 



7« 



-To 



* [0 13 3] Jt«0d2 
«f B«3QKJMB(+ ^*SSD50=19. 6^m, W.mftW. 1-1 
50/inu d002=0. 336nnk Lc=130nm % La=150nnu tt^Mfil 
= 5.1mVg, R{I=0.20, J*Jt«=2.25g/ctf, *»Sffi*=0. 
32g/cc, * -y :/*3Bft=0. 72g/cc) 50g£:&e>fr C«>— #01 
* L tzm b&80 1 co a -;u * e -y ^ (+ yy > 

^jStfhU— h;l/X>^^30%) 100g££500ml<D 

-t^wi^xmcAn. 2oo^c, «jiT'2^F«g«^ig^ 

U ffi«l£-y*-*BMMB*»;fc. t#e.nfcffl§atf<y^» 
70 SHiBlgpicWLTb^xvlgP^iD*, j»^Ttc80lCt? 
IBSHHJfcifkfflSLfcfc* flBSLT, -y^&SHiB 

[0134] WBfttzmmvv*tewm%i<D&mit. it 
wauta.* o.o9or-fes 0 

[0 13 5] CO«ffie<y^M«H8iS50g*g^S?H^C 
*1200lCPlNfl1BWaiafi501C/hr)«*L, m<tLtz 0 

mztitz&iitvv'i-wmmmvmmz, as. 6gx-$>r>tz 
20 <dt\ sut\zv?w.mmm<Dmmitit, o.o64T$»5 0 

*»#iB!JSO«i*» X*tfcRI*K:0. 1-150 jimU:#*p:£ 
[0 13 6] CCO^{ke-y^ailiS«:^fflbT, a« 

[0 13 7] $fc, mft??S^LT1moldl- 3 cOLiCI04^?g 

iO OS'&}S«(»8iJtT*l:1)5&ffll^T, #*JR^Mt»* 

"To 
[0 13 8] 
[^1] 





& fijfc fitl 


m as » 




mttm 


(m 2 /K) 












0.101 


2.19 


2.6 


0.67 


0.078 


2.21 


2^ 




0.092 


2.20 


3.0 


0.64 


0.062 


2.22 


2.6 




0.101 


2.19 


2.6 


0.59 


0.067 


2.22 


2.1 




0.101 


2.19 


2.6 


0.32 


0.052 


2.24 


2.1 




0^66 






0.38 


0.106 


2.20 


4^ 




0.066 


2.20 


4.1 


0.46 


0.021 


2.24 


5.0 


&m&n 


0.201 


2.19 


2.6 


0.78 


0.110 


2.21 


2.0 


nmms 


0.274 


2.18 


2.3 


0.86 


0.166 


2.20 


2.1 




0.098 


2.19 


2.7 


0.66 


0.068 


2.21 


2.S 


%mm io 


0.105 


2.19 


2.6 


0.64 


0.072 


2.21 


2^ 


ttvm i 


0.104 


2.19 


2.9 


0.68 


0.078 


2.21 


2.3 


Jt««2 


0.090 


2.20 


3.0 


0.68 


0.064 


2.22 


2J9 



[0 13 9] 



[«2] 
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(11) 1fBB2 0 0 0-3 7 0 8 

19 20 







tfif EV t a v t~\ 


W-w MHr /«. m 




1 


1.40 


3 5 2 


4 9 3 


9 0.7 




1.4 2 


3 6 5 


5 18 


9 1.9 




1.3 9 


3 4 6 


4 8 1 


9 1.2 




1.5 2 


34 2 


5 2 0 


8 5.9 




1.3 5 


344 


4 6 4 


8 6.1 


mum* 


1.41 


3 6 0 


5 0 8 


8 7.2 




1.39 


3 4 7 


4 8 2 


9 1.4 




1.3 6 


3 4 2 


4 6 5 


9 2.3 




1.3 1 


3 5 3 


4 6 2 


9 0.1 


H#SM 10 


1.30 


3 5 6 


4 6 3 


8 9.7 


jt»«i 


1.18 


3 5 5 


4 19 


8 9.9 




1.17 


3 6 9 


43 2 


9 0.6 



[0 14 1] 



[0 14 0] 
[S3] 





(mAh/g) 


<*>) 




3 4 1 


8 7. 1 




3 5 2 i 


8 9.5 



(72)«i|l§# jgjjgC ft— 



F A (##) 4G032 AA04 AA09 BA04 6A02 

5H003 AA02 BA01 BB02 BC05 BC06 
5H014 AA02 BB01 CC01 EE07 EE10 
HHOO 

5H029 AJ03 AK03 AL06 AM03 AMI 6 
CJ02 CJ21 EJ04 EJ05 
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